The first record of Pseudione crenulata in the branchial chamber of Munida intermedia is reported from the southern Tyrrhenian Sea, with notes on accessory males and female morphology. The effects of this parasite on host pleopod morphology are reported. Pseudione crenulata has previously been recorded from M. tenuimana and M. rugosa, both in the Atlantic Ocean and the Mediterranean Sea.
The Bopyridae is a family of parasitic isopods mostly found in the branchial chambers of crustacean decapods. The presence of these parasites is manifested by a distortion of the host's carapace produced by the female. Bopyrids exhibit sexual dimorphism: the female being larger than the male and having a body that is more or less deformed and asymmetrical; the male is usually found attached to the female pleopods and is of a more typical isopod form (Sars 1898) . Bopyrids may have several effects on primary and secondary sexual characters of their hosts, even producing parasitic castration (Reverberi 1943 , Pike 1953 , Beck 1980 , Calado et al. 2005 .
In a study on crustacean fishery in the southern Tyrrhenian Sea, 51 specimens of Munida intermedia (A. Milne Edwards et Bouvier, 1899) were collected by bottom traps, from April 2001 to February 2002, at depths ranging from 200 to 330 metres, on muddy bottoms. This species was firstly misidentified and recorded as Munida rugosa (Fabricius, 1775) (Castriota et al. 2004 ); a re-examination of the collected individuals allowed for reidentification on the basis of the diagnostic characters provided by Rice and de Saint Laurent (1986) and Noël (1992) . Three of them, two males and one female, showed carapace distortion into a bulge hosting the bopyrid parasite Pseudione crenulata G.O. Sars, 1898 in their branchial chamber. One male of M. intermedia (17.4 mm carapace length, CL, code n. MR03) was infested in the right side, and the other male (19.8 mm CL, code n. MR01) in the left side of the branchial chamber. They showed modification of the pleopods III to V, whose endopodites exhibited two articles instead of one, looking like female pleopods, as already observed by Pike (1953) and Zariquiey Alvarez (1958) in males of M. rugosa parasitized P. crenulata. Conversely, the female (10.5 mm CL, code n. MR02), infested in the left side of the branchial chamber, did not show any sign of pleopod modification. The parasites, and their hosts coded as MR01 and MR02, are deposited in the collection of ISPRA (Institute for Environmental Protection and Research) Palermo. The parasite found in M. intermedia MR03 was stored in the isopod collection of Prof. Roberto Argano of the University of Rome, but was lost in a fire; its host is still kept in the collection of ISPRA Palermo.
Within the genus Pseudione Kossmann, 1881, P. crenulata is recognizable by the peculiar crenulation of both the frontal edge and the coxal plates (Sars 1898) , by the posterior margin of cephalon being tuberculated and bearing two pairs of strongly digitate lamellae, and by the internal ridge of the first oostegite being finely digitate in the female (Bourdon 1968) .
The females of P. crenulata herein recorded present all these features, but differ from the original description in their anteriorly bilobate cephalons, rather than being arched. This feature is particularly evident in the larger female (code MR01f; Fig. 1 ), measuring 12.20 mm total length (TL, from the anterior margin of cephalon to the posterior margin of *Corresponding author: castriotaluca@hotmail.com Luca Castriota et al. 292 pleon) and 8.45 mm maximal width (MW). This specimen was found bearing eggs and was associated with other three specimens of different morphology and dimensions: one adult male (code MR01m1; Fig. 2) , located in the female pleopods, measuring 3.25 mm TL and 1.65 mm MW, with the typical characteristics described by Sars (1898) ; two juvenile males, one located among the female pleopods and the other one inside the marsupium (codes MR01m2 and MR01m3, respectively), both measuring 2.80 mm TL and 1.00 MW; they differ from the adult male in that they bear dorsal bosses on all pereomeres (Fig. 3) . The co-occurrence of immature individuals with a mature male in bopyrid isopods is not frequent and has been interpreted as a case of supernumerary males, whose fate is almost unknown although they are presumed to be temporarily tolerated and bound to be expelled sooner or later (Reinhard 1949) .
Pseudione crenulata, herein recorded for the first time in the southern Tyrrhenian Sea, has been previously found from Norway to the Mediterranean Sea (Fig. 4) , in M. rugosa (Lo Bianco 1888 , Sars 1898 , Scott 1901 , Pike 1953 , P.M.F. 1957 , Zariquiey Alvarez 1958 , Bourdon 1968 ) and in M. tenuimana G.O. Sars, 1872 (Sars 1899 , Zariquiey Alvarez 1958 , Nielsen 1969 . Specimens hosted by Galathea dispersa Bate, 1859 from South Africa, recorded and identified by Barnard (1920) as P. crenulata, were subsequently ascribed to P. confusa (Norman, 1886) (Bourdon 1968) . Bopyrid infestation in M. intermedia was reported by Gramitto and Froglia (1998) from the Adriatic Sea with a very low incidence (0.6%) but unfortunately they did not identify the parasites to genus or species. Conversely, Mori et al. (2004) did not find any bopyrid infestation in the same species from the northern Tyrrhenian Sea and hypothesized that branchial chamber of this species is not suitable to host such parasites. However, our finding demonstrates that M. intermedia is a new host species for the parasite P. crenulata.
